Minodronate, a nitrogen-containing bisphosphonate, is a promising remedy for treating patients with diabetic retinopathy.
In diabetes mellitus, the formation and accumulation of advanced glycation end products (AGEs) progress. There is a growing body of evidence to show that AGEs-their receptor (RAGE) interactions are involved in the development and progression of diabetic retinopathy. Bisphosphonates are potent inhibitors of bone resorption and are widely used drugs for the treatment of osteoporosis and osteolytic bone metastasis. Recently, farnesyl pyrophosphate synthase has been shown as a molecular target of nitrogen-containing bisphosphonates, and inhibition of post-translational prenylation of small molecular weight G proteins is likely involved in their anti-resorptive activity on osteoclasts. NADPH oxidase-derived reactive oxygen species (ROS) generation is required for the AGE-RAGE signaling in vascular wall cells, and small G protein Rac is a critical component of vascular NADPH oxidase complex. These observations let us to speculate that minodronate, a newly developed nitrogen-containing bisphosphonate, might be a promising remedy for treating patients with diabetic retinopathy by inhibiting the AGE-RAGE signaling pathways through suppression of ROS generation via inhibition of Rac prenylation. In this paper, we like to propose the possible ways of testing our hypotheses: (1) Does treatment with minodronate decrease the risk for the development and progression of diabetic retinopathy in osteoporotic patients? (2) If the answer is yes, is this beneficial effect of minodronate superior to that of other nitrogen-noncontaining bisphosphonates with equihypolipidemic properties? (3) Does minodronate treatment suppress NADPH oxidase-mediated ROS generation in retinas of diabetic animals? (4) Does treatment with pyridoxamine, a post-Amadori inhibitor of AGE formation, attenuate these beneficial effects of minodronate on diabetic retinopathy? These clinical and animal studies could clarify whether the use of minodronate is of benefit in patients with AGE-RAGE-related disorders such as diabetic retinopathy, even in the absence of osteoporosis.